O6-methylguanine-DNA methyltransferase regulation by p53 in astrocytic cells.
Methylation of the O6-methylguanine-DNA methyltransferase (MGMT) gene promoter (i.e., gene silencing) occurs in 40% to 50% of patients with glioblastoma and predicts benefit from temozolomide chemotherapy; when unmethylated, MGMT repairs DNA damage induced by temozolomide, contributing to chemoresistance. In this study, we tested the hypothesis that MGMT is regulated by p53 in astrocytic cells, the precursors of which may give rise to glioblastoma. p53 is of interest because, in addition to often being mutated in glioblastoma, inactivation sensitizes some astrocytoma cell lines to temozolomide. MGMT expression was examined in neonatal murine astrocytes and SF767 human astrocytic glioma cells following p53 inactivation by knockout (murine only) or RNAi methods. MGMT mRNA and protein were detected in murine wild-type p53 astrocytes. However, in knockout murine astrocytes and wild-type cells in which p53 was inhibited by RNAi, MGMT expression was reduced by >90%. This effect of p53 on MGMT expression was unrelated to MGMT promoter methylation-in both wild-type and p53-null astrocytes, the MGMT promoter was unmethylated. In wild-type astrocytes, the p53 protein localized to a regulatory region of the MGMT promoter. In SF767 human astrocytic glioma cells, transient knockdown of p53 led to the down-regulation of MGMT gene expression. In murine astrocytes and SF767 cells, p53 regulates MGMT expression without affecting promoter methylation; in astrocytes, this effect may be due to direct binding of p53 to the MGMT promoter. These results imply that the best use of temozolomide requires a thorough understanding of MGMT regulation.